Saposins and their interaction with lipids.
The lysosomal degradation of several sphingolipids requires the presence of four small glycoproteins called saposins, generated by proteolytic processing of a common precursor, prosaposin. Saposins share several structural properties, including six similarly located cysteines forming three disulfide bridges with the same cysteine pairings. Recently it has been noted that also other proteins have the same polypeptide motif characterized by the similar location of six cysteines. These saposin-like (SAPLIP) proteins are surfactant protein B (SP-B), 'Entamoeba histolytica' pore-forming peptide, NK-lysin, acid sphingomyelinase and acyloxyacyl hydrolase. The structural homology and the conserved disulfide bridges suggest for all SAPLIPs a common fold, called 'saposin fold'. Up to now a precise fold, comprising five alpha-helices, has been established only for NK-lysin. Despite their similar structure each saposin promotes the degradation of specific sphingolipids in lysosomes, e.g. Sap B that of sulfatides and Sap C that of glucosylceramides. The different activities of the saposins must reside within the module of the alpha-helices and/or in additional specific regions of the molecule. It has been reported that saposins bind to lysosomal hydrolases and to several sphingolipids. Their structural and functional properties have been extensively reviewed and hypotheses regarding their molecular mechanisms of action have been proposed. Recent work of our group has evidenced a novel property of saposins: some of them undergo an acid-induced change in hydrophobicity that triggers their binding to phospholipid membranes. In this article we shortly review recent findings on the structure of saposins and on their interactions with lipids, with special attention to interactions with phospholipids. These findings offer a new approach for understanding the physiological role of saposins in lysosomes.